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_BACKGROUND OF THE INVENTION
The present invention relates to a cement admixture
composition. More particularly, it relates to an
admixture composition for hydraulic cement compositions
10 such as mortar and concrete to prevent time wise decrease

in their flowability (herein called as "slump loss")
while drastically improving the compositions workability
and applicability over sustained periods of time.
Slump loss is a major problem in the concrete _
15 industry. It is highly desired to have a cement additive
which will impart high degree of flowability over an
extended pefiod of time while not impatfing any
significant set retardation to the cement composition.
Various proposals have been made to solve this problenm
20 but, such proposals have not provided a combination of
: -the desired characteristics or only provide the deslred
characteristics in low degrees.
Slump-loss is the biggest problem in concrete
industry, and various methods have been tried by many
25 investigators to solve this problem, but satisfactory
solution has not been found so far. Therefore, there is
a strong desire to find an early solution to this
probiem.
‘It is generally known, for example, that the
30 copolymers of alkenyl ethers and maleic anhydride and the
derivatives thereof can be eméloyed as cement additives
to improve slump loss [Japanese Patent Publication
(Kokai) Nos. 63-285140(1988) and 2-163108(1990)].
However, copolymers of this class which have been
35 previouslf used, exhibit only small improvement in slump
loss or caused excessive set retardation to the treated
cement composition. |
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compositions described below having a specified molecular
structure have remarkable effectiveness for the
prevention of slump loss without causing significant set
retardatich.

Y OF 1 I ION

The present invention is directed to a cement
admixture composition which requires the use of certain
alkenyl ether/polyalkenyl ether/maleic anhydride
copolymers. -

The specific cement admixture compositions of this
invention are alkenyl ether/polyalkenyl ether/maleic
anhydride copolymer and mixtures thereof, as fully
described below. They have been unexpectedly found to
impart a high degree of slump loss over a sustained
period of time, dramatically improving workability and -
applicabilitj while not imparting any significant set
retardation to the treated composition.

DETAILED DESCRIPTION

The present invention is directed to a cement
admixture which has been unexpectedly found to provide a
"high flowability to cement compositions such as concrete
and cement mortar, provide the high flowability over an
extended period of time without imparting a significant
delay in the curing (set) of the cement composition.
This combination of properties has been unexpectedly
achieved with the presently described cement admixture
compositions. _ _ |

The admixture composition of this invention is a
novel composition for cement which has been unexpectedly
found to impart the highly desired property of inhibition
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of slump-loss. The composition may be composed of one or
more copolymer(s) of an alkenyl ether represented by the
general formula (I),
R'o(Al0) R? (1)
Wherein, A0 is one, or a mixture of two or more
oxyalkylene group, each having 2 or 3 carbon
atoms, said groupé, which may be added in block
or random fashion; : |
R! is an alkenyl group having 2 to S carbons;
R? is an alkyl group having 1 to 4 carbons; and
m is an average number of adduct mols of the
oxyalkylene groups of from 20 to 150,
a polyalkenyl ether represented by the general formula
(11),
Z[0(a%0),R’],  (II)
wherein Z is a residual group of a compound
having 2 to 8 hydroxyl groups;
A% is one, or a mixture of two or more
oxyalkylene grohps, each having 2 or 3 carbon
atoms, said groups may be added in block or
random fashion;
R® is an alkenyl group having 2 to 5 carbons, n
is an average number of adduct mols of the '
oxyalkylene groups having a value of 1 to 1000;
and;
a has a value of 2 to 8,
and maleic anhydride, as the anhydride, its hydrolysis
products, or salts of the hydrolysis products.

The ratio of equivalency of copolymerizable double
bonds of the component represented by the generai formula
(I) and the component represented by the general formula
(II) is 99:1-60:40, the ratio of equivalency of the sum
of the component represented by the general formula (I)
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to maleic anhydride is 30:70-70:30. The weight average
molecular weight of said copolymer(s) is from 2,000 to
1,000,000. -

' The dopolymers of this invention, their hydrolysis
products, or the salts of said hydfolysis products,
unlike conventional dispersants for cement, do not show
decrease of flowability with respect to time. 1In many-

- instances, treated cement compositions increase in
flowability. Therefore, it can allow production of
concrete having excellent property in inhibition of
slump-loss when used alone. The present admixture can be
also used in combination with existing cement
dispersants.

In addition, the admixtures of the present invention
do not retard setting nor cause a decrease in the
strength after curing of cement compositions which have

—

been so treated.

In the above-described general formula (I) and the
above~-described general formula (II), the alkenyl groups
having 2-5 carbons represented by R! and R?, respectively,
include, for example, vinyl, allyl, methallyl
1,1-dimethyl-2-propenyl, and 3-methyl-3-butenyl groups
and the like. The allyl group is most preferred.

In above-described general formula (I) and above-
described general formula (II), the oxyalkylene group
having 2-3 carbons represented by A'0 and A%,
respectively, include, for example, oxyethylene and
d oxypropylene groups with oxyethylene group being most
preferred.

In above-described general formula (I), the alkyl
group having 1-4 carbons represented by R? may be selected
for example, from methyl, ethyl, propyl, isopropyl,
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butyl, isobutyl, and tertiary butyl groups and the 1like.
When the alkyl group has more than four carbon atoms, the
amount of air entrainment in the treated mortar or
concrete composition is increased. Therefore, it is
desirable "to select an alkyl group having 1 to 4 carbons
if low air entrainment is desired. .

The averagé number of adduct mols (m) of oxyalkylene
group with respect to the above-described general
formula (I), can be chosen from 20-150. Generally, as
the value for m increases, one obtains a lower delay of
setting and a higher effect in increasing the slump with
time. It is preferred to select the m value from 30 -
120.

Examples of compounds providing the residual group
| (Z) containing 2-8 hydroxyl groups with respect to the
above~-described general formula (II) are polyvalent
phenols, such as catechol, resorcinol, hydroquinone,
phloroglucin and the like; polyvalent alcohols, such as
ethyleneglycol, propyleneglycol, butyleneglycol,
dodecyleneglycol, octadecyleneglycol, néopentylglycol,
styreneglycol, glycerin, diglycerin, polyglycerin,
trimethylolethane, trimethylolpropane,
1,3,5-pentanetriol, erythritol, pentaerythritol,
dipentaerythritol, sorbitol, sorbitan, solbide,
sorbitol/glycerin condensation products, adonitol,
arabitol, xylitol, mannitol and the like; sugars such as
xylose, arabinose, ribose, rhamnose, glucose, fructose,
glactose, mannose, sorbose, cellobiose, maltose,
isomaltose, trehalose, raffinose, sucrose, gentianose,

\ melecitose, and the like; and esterified or partially
esterified products thereof.

The average number of adduct mols (n) of the
oxyalkylene group added as shown in the above-described
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general formula (II) can be selected from 1 to 1,000.
Generally, copolymers having components with higher p
values tend to increase the viscosity of the copolymer
during its production while providing only minor slump-
improving broperty with respect to increase in the value
of n. Therefore, it is preferred to choose copolymers
with n of from 1 - 200.
Ratio of equivalency of the copolymerizable double
bonds of the compound represented by the general formula
(I) and the compound represented by the general formula
(II) may be selected from 99:1-60:40. To obtain a
copolymer that has excellent slump-sustainability and
slump-improving properties, it is important to control
Vo the average number of mols (m) of the oxyalkylene group
- in the general formula (I) and also the ratio of
equivalency of the copolymerizable double bonds in the
compound represented by the general formula (I) and the
compound represented by the general formula (II).
Generally, it is preferred that the larger the value of m
in the general formula (I), the lower the amount of
component represented by the general formula (I) in the
- resultant copolymer. On the other hand, when the value
of m is small, it is preferred to utilize copolymers
having higher amounts of component represented by the
general formula (I)
Although excellent slump-sustaining properties can
be achieved with the copolymer with sufficiently large m
value in the general formula (I) and obtained without
using a large amount of component of the general formula
(II), production of such co-polymerization cannot be
carried out easily.
In contrast, copolymers containing component of the
general formula (I) and component of the general formula
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(II) which can achieve a high level of slump
sustainability are readily produced and, therefore, the
desired property can be readily obtained by the present
invention. '

The cdopolymer is characterized by having the
capability of improving initial slump of the cement
composition and also increasing the slump with time. The
particular mode of application of the copolymer is not
critical and can be decided by those skilled in the art
depending on the types of cement or aggregates being
used, whether applied by itself, or by combining it with
other cement admixtures.

Cement admixtures that can be used in combination
with the subject copolymer include conventional cement
dispersants, such as naphthalene sulfonic
acid/formaldehyde condensates, sulfonated melamine
resins, lignin sulfonic acid, aminosulfonic acid,
hydroxycarboxylic acid, ethylenically unsaturated
dicarboxylic anhydrides, copeolymers of linear or cyclic
5 olefins having 4-6 carbon atoms, polycarboxylic acid, and
the like; and one, or a iixture of two or more copolymers
of maleic anhydride and the component represented by the

general formula (I), such as disclosed in Japanese Kokai
Patent SHO 63-285140 (1988) or Japanese Kokai Patent
HEI 2-163108 (1990), its hydrolysis products, or the
salts of its hydrolysis products, and the like..
However, desired properties achievable by the
present copolymer may not be highly exhibited when
combined with certain conventional dispersants,
especially when such dispersants are used in large
amounts. If these aspects are taken into consideration,
it is most desirable to combine the present copolymer
used with the polycarboxylic acid cement dispersants, or
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The present adm xture can be

with copolymers of maleic anhydride and the component
represented by the general formula (I), as disclosed in
Japanese Kokai Patent SHO 63-285140 (1988) and Japanese
Kokai Patent HEI 2-163108 (1990), its hydrolysis products
or the salts of its hydrolysis products. Such
conventional dispersant combinations exhibit no or minor
adverse effect on the presently achieved properties.

The cement admixture composition disclosed herein
can be used together with other known cement additives,
such as air entrainers, waterproofing agent, strength
enhancers, curing accelerators, antifoam agents and the
like may be added and used.

The copolymer of maleic anhydride and the component
represented by the general formula (I) and the component
represented by the general formula (II) can be formed
easily by copolymerization using a peroxide catalyst.

The ratio of the equivalency of the sum of copolymerisable
double bonds of the component represented by the general
formula (I) and the component represented by the general
formula (II), to maleic anhydride is selected from 30:70-

‘ 70:30, preferably 50:50. In certain_ cases, other
copolymerisable components, such as styrene, a-olefin, or

vinyl acetate and the like can be used to provide the total
combined amount of such monomers is no more than 30 weight
percent during preparation of the copolymer. Hydrolysis
and partial hydrolysis products of the present copolymer .
are products which contain at least some maleic acid units':
which resulted from hydrolysis of the copolymerised maleic
anhydride units. - '
Salts of the hydrolysis products of ‘the copolymer
are those formed from the salts of the maleic acid units,
and alkali metal salts, such as lithium salts, sodium
salts, potassium salts, alkaline earth metal salts, such
as magnesium salts and calcium salts, as well as ammonium
salts and organic amine salts.

1
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Weight average molecular weight of the copolymer is

selected from 2,000-1,000,000, and preferably from
10,000-100,000.

The cement admixture composition of this invention
can be used in various types of ceyents such as ordinary
Portland cement, high early strerigth cement, ultra high
early strength cement, blast~furnace slag cement, moderate
heat cement, fly ash cement, and sulfate~resisting cement
and the like; as well as other water-curable materials,
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such as gypsum and the like.

The presently described co-polymer admixture can be
added to the cement composition through various means.
For example, the subject copolymer can be added directly
to the hydraulic cement as part of the water forming the
initial cement composition or to the final compositioen,
just prior to use. The exact mode of application will be
determined by the particular application.

: The cement admixture composition of tyis invention
i shows a high flowability without causing any significant
!
i

retardation to the set time of cement composition such as

. mortar or concrete. In addition, the present admixture
composition provides excellent inhibition of slump-loss
and, thereby, significantly improves workability of
cement compositions used in construction or building-
related works.

The cement admixture composition of the present
invention can be used for a variety of applications such

as, for example, a. fluidizing agent for ready-mixed
concrete, a high-range AE water-reducing agent, or a high-
range water-reducing agent for production of

secondary concrete products.
The following examples are given for illustrative
purposes only and are not meant to be a limitation on the
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invention, as defined by the appended claims. All parts
and percentages are by weight unless otherwise indicated.

Copolymers of maleic anhydride, component of the
general formula (I), and component of the general formula
(II) were prepared using the procedure disclosed in
Japanese Kokai Patent HEI 2-297411 ‘(1989), as shown by
the following examples:

E LE ‘

- The following ingredients were placed in a four-
necked flask equipped with a condenser, a N, gas inflow
tube, a thermometer and an agitating device.
Copolymerization reaction was carried out by raising the
temperature of the flask to 80-90°C while continuously
agitating for 7 hours under a N, gas atmosphere.

Alkenyl ether (polyoxyethylene monoallyl
monomethyl ether; number of mols of
ethylenoxide added = 33 mols) 573.0 g

Dialkenyl ether (polyoxyethylene diallyl
ether; number of mols of ethylenoxide

added = 33 mols) _ 55.5 g
Maleic anhydride 43.9 g
Benzoyl peroxide " 4.5 g
Toluene 104.8 g

At the completion of the reaction, toluene was
removed by distillation at 110°C under a reduced pressure
of about 10 mm Hg, to obtain a brown-colored copolymer

which was a solid at room temperature [labelled Copolymer
(a)]- '
EXAMPLE 2 _

The following ingredients were placed in a four-
necked flask equipped with a condenser, a N, gas inflow
tube, a thermometer and an agitating device.
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temperature of the flask to 80-90°C while continuocusly

agitating for 7 hours under a N, gas atmosphere.
Alkenyl ether (polyoxyethylene monoallyl
‘monomethyl ether; number of mols of )
ethylenoxide added = 33 fiols) 573.0 g
Dialkenyl ether (polyoxyethylene diallyl
ether; number of mols of ethylenoxide

added = 33 mols) 102.4 g

- Maleic anhydride 49.8 g
Benzoyl peroxide ' 5.2 g
Toluene ' 112.6 g

After the reaction, toluene was removed by
distillation at 110°C under a reduced pressure of about
10 mm Hg, to obtain a brown-colored copolymer which was a

solid at room temperature {labelled Copolymer (b)].
EXAMPLE 3

The following ingredients were placed in a four-
necked flask équipped with a condensor, a N; gas inflow
tube, a thermometer and an agitating device, and
polymerization reaction was carried out by raising the
temperature of the flask to 90-100°C while continuously
agitating for 3 hours under a N, gas atmosphere. '
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Alkenyl ether (polyoxyethylene monoallyl
monomethyl ether; number of mols of
ethylenoxide added = 91 mols) 800.0 g

Dialkenyl ether (ﬁolyéxyethylene diallyl
ether; number of mols of,ethylenoxide

added = 33 mols) 20.7 g

| Maleic anhydride 21.9 g
’ Tertiary Butyl peroxide-2-ethyl hexancate 4.8 g
Toluene 136.8 g

After the reaction, toluene was removed by
distillation at 110°C under a reduced pressure of about
10 mm Hg, to obtain a brown-colored copolymer which was a
solid at room temperature [labelled Copolymer (e)].

EXAMPLE 4

The following ingredients were placed in a four-
necked flask equipped with a condenser, a N, gas inflow
tube, a thermometer and an agitating device, and
copolymerization reaction was carried out by raising the
temperature of the flask to 90-100°C while continuously
agitating for 3 hours under a N, gas atmosphere.

Alkenyl ether (polyoxyethylene monoallyl

monomethyl ether; number of mols of

ethylenoxide added = 115 mols) 2500 g
Dialkenyl ether (polyoxyethylene diallyl

ether; number of mols of ethylenoxide

added = 33 mols) 24.1 g
Maleic anhydride 50.8 g
Benzoyl peroxide 15.0 g

Toluene 420.7 g
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After the reaction, toluene was removed by
distillation at 110°C under a reduced pressure of about
10 mm Hg, to obtain a brown-colored copolymer which was a
solid at room temperature [labelled Copolymer (d)].
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EXAMPLE S °*

The following ingredients were placed in a four-
necked flask equipped with a condenser, a N, gas inflow
tube, a thermometer and an agitating device, and
copolymerization reaction was carried out by raising the
temperature of the flask to 90-100°C and continuously
agitating for 3 hours under a N, gas atmosphere.

Alkenyl ether (polyoxyethylene monoallyl

monomethyl ether; number of mols of
ethylenoxide added = 115 mols) 2500 g

Dialkenyl ether (polyoxyethylene diallyl '

ether; number of mols of ethylenoxide

added = 200 mols) 138.3 g
Maleic anhydride '+ 50.8 g
Benzoyl peroxide 15.0 g
Toluene '439.7 g

After the reaction, toluene was removed by
distillation at 110°C under a reduced pressure of about
10 mm Hg, to obtain a brown-colored copolymer which was a

solid at room temperature [labelled Copolymer (e)].!
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The following ingredients were placed in a four-
necked flask ‘equipped with a condenser, a N, gas inflow-
tube, a thermometer and an agitating device, and
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temperature of the flask to 85-902C and continuously
agitating for 3 hours under a N, gas atmosphere.
Alkenyl ether (polyoxyethylene polyoxy-
Yropylene monoallyl monobutyl ether;
number of mols of ethylenox1de
added = 57 mols; number of mols of
propylenoxide added = 57 mols; by
random addition) 3400 g
Dialkenyl ether (polyoxyethylene diallyl
ether; number of mols of ethylenoxide

added = 33 mols) 4%.4 g
Maleic anhydride 62.5 g
Azobisisobutyronitrile . 12.5 g
Toluene 574.9 g

" After the reaction, toluene was removed by
distillation at 110°C under a reduced pressure of about
10 mm Hg, to obtain a brown-colored copolymer which was a

solid at room temperature [labelled Copolymer (f)].

| EXAMPLE 7

The following ingredients were placed in a four-
necked flask equipped with a condenser, a N, gas inflow
tube, a thermometer and an agitating device, and
copolymerization reaction was carried out by raising the
temperature of the flask to 75-85°C and continuously
agitating for 3 hours under a N, gas atmosphere.

Alkenyl ether (polyoxyethylene monomethallyl

monométhyl ether; number of mols of
" ethylenoxide added = 33 mols) 3076 g
Trialkenyl ether (trimethallyl ether of




u5|ng a__nge_anBuﬁt‘GT’Eﬁﬁponent of the general formula (11), production
ch co- polynerl hgn gannot be carried out easily. In contrast,
‘nEm§ﬂs@ onponent of the general fornula (1) and conponent of

ener 7 (11) which can achieve a high | evel of.slunp
|na | i ly produced and, therefore, the desired property
e readily obtalned by the present |nvention: The copol yner is

cterlzed by having the capability of inproving initial slunp of the
15

glycerin/ethylenoxide addition product;
number of mols of ethylenoxide

added = 33 mols) 72.6 g
Maleic anhydride 208.5 g
Azobisisobutyronitrile 14.7 g
Toluene : 524.8 g

After the reaction, toluene was removed by
distillation at 110°C under a redﬁced pressure of about
10 mm Hg, to obtain a brown-colored copolymer whlch was a
solid at room temperature [labelled copolymer (g)]-.

Each of the copolymers were analyzed and the
determined description of each copolymer is given in
Table 1 below. '
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of maleic anhydLLde*éﬂQ_ng_EQHPPn6nt represented by the general fornula
uch as disclosed in Japanese Kokai Patent SHO 63-285140 (1988) or
se Kokabis BheeteHus BeRegacd 63198 (1990), its hydrolysis products, or the

of its I ucts, and the |ike. However, desired properties
abl e by pol ymer may not be highly exhibited when
ed with certarn co tional dispersants, especially when such

sants are used.in large anounts. |If these aspects are taken into

eration, it-is nost desirable to conbine the present copol yner used
he pol ycarboxylic acid cement dispéfsants, or

EXAMPLES 8 - 17
P TION (o) 4 CONCRETE COMPOSITION
Based on the formula illustrated in Table 2 below,
40 litres of concrete compositions and cement admixture
'5 agent, as 'shown in Table 3 below were added in a S0
: litre capacity forced blending mixer, and they were
blended for 90 seconds to prepare a fluidized concrete
that had slump of 18 cm and air content of 4-5% (an air
entrainer agent AEA available from Denka-Grace K.K. was
10 used to bring the air content to the target level).
'After blending was completed, the blend was
discharged into a blending boat and it was worked over
several times. Change of slump and air content with
time was determined immediately after blending, 30
15 minutes later and 60 minutes later. Method for testing
-slump,'air content, setting time, and compression
strength, and method of preparation of test sample for
testing the compression strength were'hased on
JIS A6204. Results of the testing are presented in
10 Table 4.

Comparative Examples 1-5

Following the procedure of Examples 8 - 17
described above, fluidizied concretes were prepared for
comparison. The composition of each Comparative

'S Example are given in Table 3 below and the results of
Testing are presented in Table 4.




8 mnth copo y Ie|c anhydri de and the conponent represented by the
8 ] ﬁ@gh as di scl osed i n Japanese -Kokai Patent SHO 63-285140
| Ratent HEl 2-163108 (1990), its hydrolysis~
|ts hydrol ysis products. Such conventi onal
A2 s exhibit no or minor adverse effect on the presently
-d propertles he cenment adm xture conposition disclosed herein can
pd t ogether with other known cement additives, such as air entrainers,
br oof i ng agent, strength enhancersjl8curing accelerators, antifoam
t and the |li ke may be added and used. The copol yner of nmaleic
anhy@x i de and t he conponent represented 3% Ehe general fornmula (1) and the

co nent

Formula
Type of t Amount [kg/m’]
concrete W/C 8/8+G

4
[¥] (81 ¢ W 8 G

Plain 0.64 _0.50 320 205 850 876
_Evaluation 0,54 0.48 320 166 866 965

Materials Used
Cemsnt (C): Ordinary Portland cement (an equi-amount mixture of 3
brands; Specific Gravity = 3,16)

Water (W): Tap Water :

Fine aggregate (8): Sand from Ohi River in Japan (Specific Gravity
= 2,60; Pineless modulus = 2.76

Coarse aggregats (G): Crushed stone produced at Oume in 'rokyo (Specific
Gravity = 2.68; Pineness modulus = 6§.60)

Table 3
admixture agent
Copolymer (a) .
Example 9 Copolymer (b)/PC(a) 0.30/0.10
Example 10 Copolymer (c)/PC(a) ‘0.,20/0.05
Example 11 Copolymer (c)/PC(Db) 0.20/0.07
Example 12 Copolymer (c)/LS 0.20/0.1s
Example 13 Copolymer {(c)/NSFC 0.20/0.20
Example 14 Copolymer (d)/PC(a) 0.15/0.08
Example 15 Copolymer (e)/PC(a) 0.13/0.09
Example 16 Copolymer (£)/PC(a) - 0,15/0.09
Example 17 Copolymer (g)/PC{a) 0.15/0.15
Comparative Ex. 1 PC(a) 0.19
Comparative Ex. 2 PC(b) 0.23
Comparative Bx. 3 NSPC 0.60
COuparati.ve Bx. 4 LS 0.60
rative Bx. § Copolymer {c) 0.27

PC(a): Ratlo of equivalency of the copolymerizable double
bonds of the compound represented by the general -
formula (I) where R! is CH,-CHCH;, R® is ~CH;, AlO is

-C,HO-, and m is 33, and maleic anhydride is 1:1, and
weight average molecular weight is 20,000. This is
~ the Ca salt of the copolymer havi.ng such composition.

PC(D): g:g:&c“:) Polycarboxylate cement “dispersant (commercial
NSPFC: Calcium naphthalene sulfonate cement dispersant
{(commercial product)
LS: Calcium lignin sulfonate cement dispersant (commercial
product)



represented by thé general—foermula (11) can be formed eaéily by

~nerrmggkgqmy§&g peroxi de catal yst. The ratio of the equival ency of

m of ¢l dolibl e bonds of the conponent represented by the
pl fo ﬂg he conponent

represented by the general formula
[ I's selected from30:70- 70:30, preferably-
. In certain cases, other copol ynerisable conponents, such as
ne, [err]-olefin, or vinyl acetate and the |like can be used to provide
ot al conbi ned_gopunt of such.-nononmers i , han 30 wei ght
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sodi

Salts of the hydrolysis products of the copolynmer are those fornmed fromthe
5oL i of t h&l }2 Been Relplaced t 57 and al kal i nmetal .salts, .such as |ithiyge.
IEE siumsalts, alkaline earth nmetal salts, suchZast
msalts, as well as ammoni um salts and organi.c-
| salts. 9 Weignht average nol ecul ar wei ght of the copolyner is :
St ed from 2, 000- 1, 000, 000, and preferq? y from 10, 000- 100, 000. The —
adm xture conposition of this inventlion can be used in various types

of clinents sucpagMgrdi nary

si um sdl

1. An admixture for a cement composition comprising at
least one copolymer composed of an alkenyl ether
5 represented by the general formula
R'o(a'0) &
wherein A'0 is one or a mixtq;e of oxyalkylene groups
having 2 to 3 carbons; ’
R' is an alkenyl group having 2 to 5 carbons;
10 R® is an alkyl group having 1 to 4 carbons; and m
represents an average number of mols of the
oxyalkylene groups and has a numerical value of from

20 to 150,
a polyalkenyl ether represented by the general formula
15 (II),
z(o(a%) X1, (I1)

wherein Z is a residual group of a compound having 2
to 8 hydroxyl groups,
2% is one or a mixture of oxyalkylene groups having

20 2 to 3 carbons;

| 'Rs is an alkenyl group having 2 to 5 carbons; n
represents an average number of mols of the
oxyalkylene groups and has a numerical value of from
1 to 1000; and a has a value of 2 to 8, _

25 and maleic anhydride, its hydrolysed product or salts of
its hydrolysed products, where the ratio of equivalency of
copolymerisable double bonds of the component represented
by the general formula (I) and the component represented by
the general formula (II) is 99:1-60:40, the ratio of

30 equivalency of the sum of the component represented by the
general formula (I) and the component represented by the
general formula (II) to maleic anhydride, its hydrolysed
product or salts thereof is 30:70-~70:30, and the copolymer
has a weight'avefage molecular weight of from about 2,000-

35 1,000,000.

2. The admixture according to claim 1 wherein the groups
A'o and A% each individually represent a mixture of

O

o dadbtns s 0o -




Portl and cenent, high—early_strength cenent, ultra high early strength

cenegt, bfhémheeig;srh@&& sl ag cenent, noderate heat cenent, fly ash cenent,
iy nt1and the like; as well as other water-curable

m and the like. The presently described co-pol yner

_ulfat

ture can

o the cenent conposition through various neans.

| e, the subject copolyner can be addeg directly to the hydraulic
cenefjt as part of the water formng the inl}

ial cement conposition or to

the fii nal conpesiyalyldniet gebufs t{hdlsﬁf:_e-rgtm %debPéc)@ng CRAASSn
lcation. T

w |l ibe determ ne(}gibﬁ tBeicPart I cul ar app

conpgsi ti on of G40

he cement adnmi xture

signi ficant retsardatfhen ddnidtureetaddoi ity ¢oelaimoapes Elaims2cihé@sein

10

15

20

25

one of the groups alo and A% each independently represents
oxyethylene.

4. The admixture according to any preceding claim wherein
the symbol m of the Formula I represents 30 to 120; and
the symbol n of Formula II represents 1 to 200.

5. The admixture according to any preceding claim wherein
the copolymer has a weight average molecular weight of from
about 10,000 to 100,000.

6. The admixture according to any preceding claim wherein

- the admixture comprises a major amount of said copolymer in

combination with a minor amount of a cement additive
selected from dispersants, air entrainers, air detrainers,
waterproofing agents, strength enhancers, curing
accelerators and antifoam agents or- mixtures thereof.

7. An improved cement composition capable of exhibiting
an inhibition to slump loss with respect to time comprising
a hydraulic cement, aggregate, water and the admixture
according to any preceding claim.

8. The improved cement composition of claim 7 wherein the
aggregate is composed of sand and stone to form a concrete.
9. A method for forming a cement éomposition comprising
mixing a hydraulic cement, aggregate, water and an
admixture according to any of claims 1 to 6.

10. Use of a copolymer as defined in any of claims 1 to 6
for the manufacture of an admixture for inhibiting slump
loss of a cement.

A

For

M shows a high flowability wthout causing any



nortar of; gonere e I n addition, the present adm xture conposition

prow'des c¢i-t ion of slunp-1oss and, thereby, significantly
| oproves mﬂg I cenment conpositions used in construction or é
bui.l di ng . The cenent adm xture conposition of the present

invention can be used for a variety of applications such as, for exanpl e —a—
fluidizing agent for ready-m xed concrete,q hi gh-range AE Water-reduci ng
agent, or a high- range water-reduci ng agent for production of secondary
concrete products. The follow ng exarrplwi ven for illustrative

purposes only and are not neant to be a Trmtation on the

NOVEL CEMENT DISPERSANT COMPOSITION FOR
INHIBITION OF SLUMP-LOSS

A cement admixture which when added to a cement
composition, such as cement mortar or concrete inhibits
slump-loss of the cement composition and improve its
workability and applicability. The admixture is composed
10 of copolymers from an alkenyl ether, a po].yalkenyl ether
- and maleic anhydride.




10 inventi.on,._as-defined by .the
are by hei gRETudl@ss Sottierni se Shdi c4
componefit’ of.:thengeneral...f.or pukd.--(I-).,
(11) weré prepared wsihgt.hepprocedur
HEl 2-297411.(1989),:.a5..showp:dy .the
fol |l ow ng i ngr.edi ents wese phaged-in

follgu ng exgnpl es:’

condenser a N[err] gas |nflom1tube

d out by raising the tenperafi¥

EXANPLE I

flask to 80 90[err]C “@b%ﬁncaﬂhh§¥05§k¥xRSAlT COMPOSITION FOR
INHIBITION OF SLUMP-LOOS

_BACXGROUND OF THE INVENIION

ﬂmﬂmqy»

nded clains. Al parts and percentages
it ed. Cbpolynprs of .mal'éic. anhydrl 3,

and conponept of . the gener@I for
e disclosed in Japanese Kokai-

a four- necked fl ask equ&pped With-a®
a thernmoneter and an agltatlng
e of the

deV|ce

The present invention relates to a cement admixture
composition. More particularly, it relates to an |
admixture composition for hydraulic cement compositions
such as mortar and concrete to prevent time wise decrease
in their flowability (herein cdlled as "slump loss")
while drastically improving the compositions workability
and applicability over sustained periods of time.

Slump loss is a major problem in the concrete
industry. It is highly desired to have a cement additive
which will impart high degree of flowability over an
extended period of time while not imparting any

significant set retardation to the cement composition.

Various proposals have been made to solve this problem
but, such proposals have not provided a combination of
the desired characteristics or only provide the desired

characteristics in low

degrees.

Slump-loss is the biggest problem in concrete
industry, and various methods have been tried by many
investigators to solve this problem, but satisfactory

solution has not been

found so far.

a strong desire to find an early solution to this

problem.

It is generally known, for example, that the
copolymers of alkenyl ethers and maleic anhydride and the
derivatives thereof can be embloyed as cement additives
to improve slump loss [Japanese Patent Publication
(Kokai) Nos. 63-285140(1988) and 2-163108(1990)].
However, copolymers of this class which have been
prevxously used, exhibit only small improvement in slump
loss or caused excessive set retardation to the treated

cémentlconposition.

Therefore, there is

This is the replacement sheet
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agitating for 7 hours under a N err] gas atnosphere. Al kenyl ether
(pol yoxyet hyl ene nonoal | yl nononet hyl ether; nunber of nols of ethyl enoxide

added = 33 nol s) 573.0 g Dial kenyl ether {(polyoxyethylene diallyl

et her; nunber of nols of ethylenoxi de added = 33 nols)

55.5 g Mal ei ¢ anhydri de 43.9 g Benzoyl peroxide
4.5 g Tol uene 104.8 g At the conpletion

of the reaction, toluene was renoved by distillation at 110[err] C under a
reduced pressure of about 10 mm Hg, to olfain a brown-col ored copol ymer
whi ch was a $O|Id at roomtenperature [| dbelled Copolyner (a)].

It has now been found that certain copolymer
compositions described below having a specified molecular
structure have remarkable effectiveness for the
prevention of slump loss without causing significant set
retardatich.

SUMMARY OF THE INVENTION

The present invention is directed to a cement
admixture composition which requires the use of certain
alkenyl ether/polyalkenyl ether/maleic anhydride
copolymers. -

The specific cement admixture compositions of this
invention are alkenyl ether/polyalkenyl ether/maleic
anhydride copolymer and mixtures thereof, as fully
described below. They have been unexpectedly found to
impart a high degree of slump loss over a sustained
period of time, dramatically improving workability and
applicability while not imparting any significant set
retardation to the treated composition.

DETAILED DESCRIPTION

The present invention is directed to a cement
admixture which has been unexpectedly found to provide a
"high flowability to cement compositions such as concrete
and cement mortar, proVide the high flowability over an
extended period of time without imparting a significant
delay in the curing (set) of the cement composition.
This combination of properties has been unexpectedly
achieved with the presently described cement admixture
compositions. .

The admixture composition of this invention is a
novel composition for cement which has been unexpectedly
found to impart the highly desired property of inhibition

This is the replacement sheet
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EXAMPLE 2 The follow ng ingredients were placed in a four- necked flask
equi pped with a condenser, a N err] gas inflow tube, a thernoneter and an
agi tating device. Copol yneri zati on reaction was carried out by raising
the tenperature of the flask to 80-90[err]C while continuously.agitating
for 7 hours under a N2 gas -at nosphere. Al kenyl ether (polyoxyethylene
nonoal | yl nmononet hyl ether; nunber of nols of ethyl enoxi de added = 33 nol s)
573.0 g Di al kenyl ether (polyoxyethylene diallyl ether; nunber. of nols of
et hyl enoxi de 3

of slump-loss. The composition may be composed of one or
more copolymer(s) of an alkenyl ether represented by the
general formula (I),
Rlo(A0) R? (I)
Wherein, A0 is one, or a mixture of two or more
oxyalkylene group, each having 2 or 3 carbon
atoms, said groupé, which may be added in block
or random fashion; .
R! is an alkenyl group having 2 to 5 carbons;
R? is an alkyl group having 1 to 4 carbons; and
m is an average number of adduct mols of the
oxyalkylene groups of from 20 to 150,
a polyalkenyl ether represented by the general formula
(II),
Z[0(A%) R’],  (II)
wherein Z is a residual group of a compound
having 2 to 8 hydroxyl groups;
A% is one, or a mixture of two or more
oxyalkylene groups, each having 2 or 3 carbon
atoms, said groups may be added in block or
random fashion;
R® is an alkenyl group having 2 to 5 carbons, n
is an average number of adduct mols of the '
oxyalkylene groups having a value of 1 to 1000;
and;
a has a value of 2 to 8,
and maleic anhydride, as the anhydride, its hydrolysis
products, or salts of the hydrolysis products.

The ratio of equivalency of copolymerizable double
bonds of the component represented by the general formula
(I) and the component represented by the general formula
(II) is 99:1-60:40, the ratio of equivalency of the sum
of the component represented by the general formula (I)

This is the replacement sheet
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added - 33 nol s) 102.4 g Mal ei ¢ anhydri de

49. 8 g Benzoyl peroxide 5.2 g Tol uene

112.6 g After the reaction, tol uene was renoved by distillation at

110[ err] C under a reduced pressure of about 10 mmHg, to obtain a

br own- col ored copol yner which was a solid at roomtenperature [|abelled
Copol ynmer (b)]. EXAMPLE 3 The follow ng ingredients were placed in a four-
necked fl ask equi pped with a condensor, a4err] gas inflow tube, a
thernoneter and an agitating device, and pol ynmeri zati on reaction was
carried out by raising the tenperature of the flask to 90-100[err]C while

conti nuously agltghlng for 3 hours under a N2 as atnns ere.
a @ Component represented by the gener formula (II)

to maleic anhydride is 30:70-70:30. The weight average
molecular weight of said copolymer(s) is from 2,000 to
1,000,000. |

The cdopolymers of this invention, their hydroélysis
products, or the salts of said hydrdlysis products,
unlike conventional dispersants for cement, do not show
decrease of flowability with respect to time. 1In many
instances, treated cement compositions increase in
flowability. Therefore, it can allow production of
concrete having excellent property in inhibition of
slump-loss when used alone. The present admixture can be
also used in combination with existing cement
dispersants.

In addition, the admixtures of the present invention
do not retard setting nor cause a decrease in the
strength after curing of cement compositions which have
been so treated.

In the above-described general formula (I) and the
above-described general formula (II), the alkenyl groups
having 2-5 carbons represented by R! and R, respectively,
include, for example, vinyl, allyl, methallyl
1,1-dimethyl-2-propenyl, and 3-methyl-3-butenyl groups
and the like. The allyl group is most preferred.

In above-described general formula (I) and above-
described general formula (II), the oxyalkylene group .
having 2-3 carbons represented by A!0 and A%,
respectively, include, for example, oxyethylene and
oxypropylene groups with oxyethylene group being most
preferred.

In above-described general formula (I), the alkyl
group having 1-4 carbons represented by R? may be selected
for example, from méthyl, ethyl, propyl, isopropyl,

This is the replacement sheet-
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12 Al kenyl ether (polyoxyethylene nonoallyl nononethyl ether; nunber of

nol s of ethyl enoxi de added = 91 nol s) 800.0 g Di al kenyl et her
(pol yoxyet hyl ene diallyl ether; nunber of nols of ethylenoxide added = 33
nol s) 20.7 g Mal ei ¢ anhydri de

21.9 g Tertiary Butyl peroxide-2-ethyl hexanoate 4.8 g Tol uene
136.8 g After the reaction, toluene was renoved by dlstlllatlon at
110[ err] C under a reduced pressure of about

5

butyl, isobutyl, and tertiary butyl groups and the like.
When the alkyl group has more than four carbon atoms, the
amount of air entrainment in the treated mortar or
concrete composition is increased. Therefore, it is
desirable to select an alkyl group having 1 to 4 carbons
if low air entrainment is desired. .

The average number of adduct mols (m) of oxyalkylene
group with respect to the above-described general
formula (I), can be chosen from 20-150. Generally, as
the value for m increases, one obtains a lower delay of
setting and a higher effect in increasing the slump with
time. It is preferred to select the m value from 30 -
120.

Examples of compounds providing the residual group
(2) containing 2-8 hydroxyl groups with respect to the
above-described general formula (II) are polyvalent
phenols, such as catechol, resorcinol, hydroquinone,
phloroglucin and the like; polyvalent alcohols, such as
ethyleheglycol, propyleneglycol, butyleneglycol,
dodecyleneglycol, octadecyleneglycol, neopentylglycol;
styreneglycol, glycerin, diglycerin, polyglycerin,
trimethylolethane, trimethylolpropane,
1,3,5-pentanetriocl, erythritol, pentaerythritol,
dipentaerythritol, sorbitol, sorbitan, solbide,
sorbitol/glycerin condensation products, adonitol,
arabitol, xylitol, mannitol and the like; sugars such as
xylose, arabinose, ribose, rhamnose, glucose, fructose,
glactose, mannose, sorbose, cellobiose, maltose, '
isomaltose, trehalose, raffinose, sucrose, gentianose,
melecitose, and the like; and esterified or partially
esterified products thereof.

The average number of adduct mols (n) of the
oxyalkylene group added as shown in the above-described
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10 mm Hg, to obtain a brown-col ored copol yner which was a solid at room
tenperature [l abell ed Copolynmer (c)]. EXAMPLE 4 The follow ng ingredients
were placed in a four- necked flask equi pped with a condenser, a N2 gas

i nflow tube., a thernoneter and an agitating device, and copol ynmeri zation
reaction was carried out by raising the tenperature of the flask to
90-100[ err] C while continuously agitating for 3 hours under a N err] gas
.at nosphere. Al kenyl ether (polyoxyethylene nonoal |yl nonomethyl ethers

nunber of nols of ethyl enoxi de added = 115 nol s) 2500 g D al kenyl
et her (pol yoxyethyl ene diallyl ether; nunber of nols of ethyl enoxide added
= 33 ol s) 24.1 ¢

6

general formula (II) can be selected from 1 to 1,000.
Generally, copolymers having components with higher p
values tend to increase the viscosity of the copolymer
during its production while providing only minor slump-~
improving broperty with respect to increase in the value
of n. Therefore, it is preferred to choose copolymers
with n of from 1 - 200.

Ratio of equivalency of the copolymerizable double
bonds of the compound represented by the general formula
(I) and the compound represented by the general formula
(II) may be selected from 99:1-60:40. To obtain a
copolymer that has excellent slump-sustainability and
slump-improving properties, it is important to control
the average number of mols (m) of the oxyalkylene group
in the general formula (I) and also the ratio of
equivalency of the copolymerizable double bonds in the
compound represented by the general formula (I) and the
compound represented by the general formula (II).
Generally, it is preferred that the larger the value of m
in the general formula (I), the lower the amount of
component represented by the general formula (I) in the
resultant copolymer. On the other hand, when the value
of m is small, it is preferred to utilize copolymers
having higher amounts of component represented by the
general formula (I)

Althodgh excellent slump-sustaining properties can
be achieved with the copolymer with sufficiently large m
value in the general formula (I) and obtained without
using a large amount of component of the general formula
(II), production of such co-polymerization cannot be
carried out easily. .

In contrast, copolymers containing component of the
general formula (I) and component of the general formula
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Mal ei ¢ anhydri de 50. 8 g Benzoyl peroxide

15.0 g Tol uene 420.7 g 13 After the
reaction, toluene was renoved by distillation at 110[err] C under a reduced
pressure of about 10 mm Hg, to obtain a brown-col ored copol yner which was a
solid at roomtenperature [l abelled Copolymer (d)]. The foll ow ng

I ngredients were placed in a four- necked flask equi pped with a condenser,
a Nerr] gas inflow tube, a thernoneter and an agitating device, and

copol yneri zation reaction was carried out7by rai sing the

(II) which can achieve a high level of slump
sustainability are readily produced and, therefore, the:
desired property can be readily obtained by the present
invention. '

The copolymer is characterized by having the
capability of improving initial slump of the cement
composition and also increasing the slump with time. The
particular mode of application of the copolymer is not
critical and can be decided by those skilled in the art
depending on the types of cement or aggregates being
used, whether applied by itself, or by combining it with
other cement admixtures.

Cement admixtures that can be used in combination
with the subject copolymer include conventional cement.
dispersants, such as naphthalene sulfonic
acid/formaldehyde condensates, sulfonated melamine
resins, lignin sulfonic acid, aminosulfonic acid,
hydroxycarboxylic acid, ethylenically unsaturated
dicarboxylic anhydrides, copolymers of linear or cyclic
olefins having 4-6 carbon atoms, polycarboxylic acid, and
the like; and one, or a ﬁixture of two or more copolymers
of maleic anhydride and the component represented by the
general formula (I), such as disclosed in Japanese Kokai
Patent SHO 63-285140 (1988) or Japanese Kokai Patent
HEI 2~-163108 (1990), its hydrolysis products, or the
salts of its hydrolysis products, and the like.

However, desired properties achievable by the

- present copolymer may not be highly exhibited when
combined with certain conventional dispersants,
especially when such dispersants are used in large
amounts. If these aspects are taken into consideration,
it is most desirable to combine the present copolymer
used with the polycarboxylic acid cement dispersants, or
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tenperature of the flask to 90-100[err]C and continuously agitating for 3
hours under a N err] gas atnosphere. Al kenyl ether (pol yoxyethyl ene
nonoal | yl nmononet hyl ether; nunber of nols of ethyl enoxi de added = 115

nol s) 2500 g Di al kenyl ether (polyoxyethylene diallyl ether; nunber of
nol s of ethyl enoxi de added = 200 nol s) 138.3 g Maleic
anhydri de 50.8 g Benzoyl peroxide

15.0 g Tol uene

reaction, t
pressure of
solid at

439.7 g After the
ol uene was renoved by distill%tion at 110[ err] C under a reduced
ut 10 nn1 to oEtaln a bro cola %gec%ggkxner whi ch was a

¢ oW EReRRBPLFRREY: pioBRLeACCORBY RLRS( B Rent

represented by the general formula (I), as disclosed in
Japanese Kokai Patent SHO 63-285140 (1988) and Japanese
Kokai Patent HEI 2-163108 (1990), its hydrolysis products
or the sarts of its hydrolysis products. Such
conventional dispersant combinations exhibit no or minor
adverse effect on the presently achieved properties.

The cement admixture composition disclosed herein
can be used together with other known cement additives,
such as air entraineré, waterproofing agent, strength
enhancers, curing accelerators, antifoam agents and the
like may be added and used.

The copolymer of male;c anhydride and the component
represented by the general formula (I) and the component
represented by the general formula (II) can be formed
easily by copolymerization using a peroxide catalyst.

The ratio of the equivalency of the sum of copolymerisable

double bonds of the component represented by the general

formula (I) and the component represented by the general
formula (II), to maleic anhydride is selected from 30:70-
70:30, preferably 50:50. In certain cases, other
.copolymerisable components, such as styrene, a-olefin, or
vinyl acetate and the like can be used to provide the total
combined amount of such monomers is no more than 30 weight
percent during preparation of the copolymer. Hydrolysis
and partial hydrolysis products of the present copolymer:
are products which contain at least some maleic acid units’
which resulted from hydrolysis of the copolymerised maleic
anhydride units. : :
Salts of the hydrolysis prodﬁéts of the copolymer
are those formed from the salts of the maleic acid units,
and alkali metal salts, such as lithium salts, sodium
salts, potassium salts, alkaline earth metal salts, such
as magnesium salts and calcium salts, as well as ammonium
salts and organic amine salts.
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EXAMPLE 6 The follow ng ingredients were placed in a four- necked flask
equi pped with a condenser, a N err] gas inflow tube, a thernoneter and an
agitating device, and 14 copol ynerization reaction was carried out by
rai sing the tenperature of the flask to 85-90[err]C and conti nuously
agitating for 3 hours under a N err] gas atnosphere. Al kenyl ether

(pol yoxyet hyl ene pol yoxy- propyl ene nonoal | yl nonobutyl ether; nunber of
nol s of ethyl enoxi de added = 57 nols; nunber of nols of

9

Weight average molecular weight of the copolymer is
selected from 2,000-1,000,000, and preferably from
10,000-100,000.

The cement admixture composition of this invention
can be used in various types of cements such as ordinary
Portland cement, high early strength cement, ultra high
early strength cement, blast-furnace slag cement, moderate
heat cement, fly ash cement, and sulfate-resisting cement
and the like; as well as other water-curable materials,
such as gypsum and the like.

The presently described co-polymer admixture can be
added to the cement composition through various means.
For example, the subject copolymer can be added directly
to the hydraulic cement as part of the water forming the
initial cement composition or to the final composition,
just prior to use. The exact mode of application will be
determined by the particular application.

The cement admixture composition of this invention
shows a high flowability without causing ahy significant
retardation to the set time of cement composition such as

. mortar or concrete. In addition, the present admixture
composition provides excellent inhibition of slump-loss
and, thereby, significantly improves workability of
cement compositions used in construction or building-
related works. '

The cement admixture composition of the present
invention can be used for a variety of applications such

as, for example, a. fluidizing agent for ready-mixed
concfete, a high-range AE water-reducing agent, or a high-
range water-reducing agent for production of
secondary concrete products.

The following examples are given for illustrative
purposes only and are not meant to be a limitation on the
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propyl enoxi de added = 57 nols; by random additi on) 3400
g D al kenyl ether (polyoxyethylene diallyl ether; nunber of nols of
et hyl enoxi de added = 33 nol s) 49. 4 g Mal ei ¢ anhydri de
62.5 g Azobisisobutyronitrile 12.5 g Tol uene
574.9 g After the reaction, toluene was renoved by distillation at
110[ err] C under a reduced pressure of about 10 mmHg, to obtain a
br own- col ored copol yner which was a solid at roomtenperature [|abelled
Copol yner (f)]. EXAMPLE 7 The foll ow ng_ingredients were placed in a four-
necked flask equi pped with a condenser, 18 N err] gas infl ow
invention, as defined by the appended claims. All parts
and percentages are by weight unless otherwise indicated.
Copolymers of maleic anhydride, component of the
general formula (I), and component of the general formula
(II) were prepared using the procedure disclosed in
Japanese Kokai Patent HEI 2-297411 (1989), as shown by
the following examples:
EXAMPLE 1
The following ingredients were placed in a four-
necked flask equipped with a condenser, a N, gas inflow
tube, a thermometer and an agitating device.
Copolymerization reaction was.carried out by raising the
temperature of the flask to 80-90°C while continuously
agitating for 7 hours under a N, gas atmosphere.
Alkenyl ether (polyoxyethylene monocallyl
monomethyl ether; number of mols of
ethylenoxide added = 33 mols) 573.0 g
Dialkenyl ether (polyoxyethylene diallyl
ether; number of mols of ethylenoxide

added = 33 mols) ) 55.5 g
Maleic anhydride 43.9 g
Benzoyl peroxide ' 4.5 g
Toluene 104.8 g

At the completion of the reaction, toluene was
removed by distillation at 110°C under a reduced pressure
of about 10 mm Hg, to obtain a brown-colored copolymer

which was a solid at room temperature [labelled Copolymer
(a)].
EXAMPLE 2
The following ingredients were placed in a four-

necked flask equipped with a condenser, a N, gas inflow
tube, a thermometer and an agitating device.
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tube, a thernoneter and an agitating device, and copol ynerization reaction
was carried out by raising the tenperature of the flask to 75-85[err] C and
continuously agitating for 3 hours under a N2 gas at nosphere. Al kenyl ether
(pol yoxyet hyl ene nononet hal | yl nonomet hyl ether; nunber of nols of

et hyl enoxi de added = 33 nols) . 3076 g Trial kenyl ether: (trimethallyl

et her of gl ycerin/ et hyl enoxi de additi on product; nunber of nols of

et hyl enoxi de added = 33 nol s) 72.6 g Mal ei c anhydri de
208.5 g 11

Copolymerization reaction was carried out by raising the
temperature of the flask to 80-90°C while continuously
agitating for 7 hours under a N, gas atmosphere.
Alkenyl ether (polyoxyethylene mcnoallyl
monomethyl ether; number of mols of
ethylenoxide added = 33 fols) .573.0 g
Dialkenyl ether (polyoxyethylene diallyl
ether; number of mols of ethylenoxide

added = 33 mols) 102.4 g
Maleic anhydride . 49.8 g
Benzoyl peroxide 5.2 g
Toluene ' | 112.6 g

After the reaction, toluene was removed by
distillation at 110°C under a reduced pressure of about
10 mm Hg, to'obtain a brown-colored copolymer which was a
solid at room temperature [lébelled Copolymer (b)].

EXAMPLE 3

The following ingredients were placed in a four-
necked flask equipped with a condensor, a N, gas inflow
tube, a thermometer and an agitating device, and
polymerization reaction was carried out by raising the
temperature of the flask to 90-100°C while continuously
agitating for 3 hours under a N, gas atmosphere.
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Azobi si sobutyronitrile : 14.7 g Tol uene

524.8 g After the reaction, toluene was renoved by distillation at

110[ err] C under a reduced pressure of about 10 mmHg, to obtain a

br own- col ored copol yner which was a solid at roomtenperature [|abelled
Copol ynmer (g)]. Each of the copolyners were anal yzed and the determ ned
description of each copolyner is given in Table 1 bel ow. 16 [err]

12

Alkenyl ether (polyoxyethylene monoallyl
monomethyl ether; number of mols of
ethylenoxide added = 91 mols) 800.0 g

Dialkenyl ether (polyoxyethylene diallyl
ether; number of mols of ethylenoxide

added = 33 mols) 20.7 g
Maleic anhydride : 21.9 g
Tertiary Butyl peroxide-2-ethyl hexanocate 4.8 g

Toluene 136.8 g

After the reaction, toluene was removed by
distillation at 110°C under a reduced pressure of about
10 mm Hg, to obtain a brown-colored copolymer which was a
solid at room temperature [labelled Copolymer (c)].

EXAMPLE 4

The following ingredients were placed in a four-
necked flask equipped with a condenser, a N; gas inflow
tube, a thermometer and an agitating device, and
copolymerization reaction was carried out by raising the
temperature of the flask to 90-100°C while continuocusly
agitating for 3 hours under a N, gas atmosphere.

Alkenyl ether (polyoxyethylene monoallyl

monomethyl ether; number of mols of

ethylenoxide added = 115 mols) 2500 g
Diélkenyl ether (polyoxyethylene diallyl

ether; number of mols of ethylenoxide

added = 33 mols) 24.1 g
Maleic anhydride 50.8 g
Benzoyl peroxide 15.0 g

Toluene 420.7 g
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17 EXAMPLES 8 - 17 PREPARATI ON OF CONCRETE COVPOSI TI ON Based on the formul a
illustrated in Table 2 below, 40 |litres of concrete conpositions and cenent
adm xture agent, as shown in Table 3 below were added in a 50 litre _
capacity forced- blending m xer, and they were bl ended for 90 seconds to
prepare a fluidized concrete that had slunp of 18 cmand air content of
4-5% (an air entrainer agent AEA available from Denka- G ace K K was used
to bring the air content to the target level). After blending was -
conpl eted, the blend was di scharged into fablending boat and it was worked
over
After the reaction, toluene was removed by
distillation at 110°C under a reduced pressure of about
10 mm Hg, to obtain a brown-colored copolymer which was a

solid at room temperature {labelled Copolymer (d)].

EXAMPLE S

The following ingredients were placed in a four-
necked flask equippedjwith a condenser, a N, gas inflow
tube, a thermometer and an agitating device, and
copolymerization reaction was carried out by raising the
temperature of the flask to 90-100°C and continuously
agitating for 3 hours under a N, gas atmosphere.

Alkenyl ether (polyoxyethylene monoallyl

monomethyl ether; number of mols of

ethylenoxide added = 115 mols) 2500 g
Dialkenyl ether (polyoxyethylene diallyl

ether; number of mols of ethylenoxide

added = 200 mols) 138.3 g
Maleic anhydride 50.8 g
Benzoyl peroxide 15.0 g
Toluene "439.7 g

After the reaction, toluene was removed by
distillation at 110°C under a reduced pressure of about
10 mm Hg, to obtain a brown-colored copolymer which was a

solid at room temperature (labelled Copolymer (e)].

EXAMPLE 6

The following ingredients were placed in a four-
necked flask equipped with a condenser, a N, gas inflow
tube, a thermometer and an agitating device, and
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several tinmes. Change of slunp and air content wth tinme was determ ned

I mredi ately after
for testing slunp,

bl ending, 30 mnutes later-and 60 mnutes |ater. Mthod

air content, setting tine, and conpression strength,

and

met hod of preparation of test sanple for testing the conpression strength
were based on JI'S A6204. Results of the testing are presented in Table 4.
Conparative Exanples 1-5 Follow ng the procedure of Exanples 8 - 17

descri bed above, fluidizied concretes were prepared for conparison.

The

conposi tion of each Conparative Exanple are-given in Table 3 below and the
results of Testing are presented in Tabl &44.

copolymerization reaction was carried out by raising the
temperature of the flask to 85-90°C and continuously
agitating for 3 hours under a N; gas atmosphere.

Alkenyl ether (polyoxyethylene polyoxy-
propylene monocallyl monobutyl ether;
number of mols of ethylenoxide
added = 57 mols; number of mols of
propylenoxide added = 57 mols; by
random addition) 3400 g

Dialkenyl ether (polyoxyethylene diallyl
ether; number of mols of ethylencxide

added = 33 mols) 49.4 g
Maleic anhydride ' ' 62.5g
Azobisisobutyronitrile 12.5 g
Toluene 574.9 g

_ " After the reaction, toluene was removed by
distillation at 110°C under a reduced pressure of about

10 mm Hg, to obtain a brown-colored copolymer which was a

solid at room temperature [labelled Copolymer . (£f)].

EXAMPLE 7

The following ingredients were placed in a four-

necked flask equipped with a condenser, a N; gas inflow
tube, a thermometer and an agitating device, and
copolymerization reaction was carried out by raising the
temperature of the flask to 75-85°C and continuously
agitating for 3 hours under a N, gas atmosphere.

Alkenyl ether (polyoxyethylene monomethallyl
monomethyl ether; number of mols of
ethylenoxide added = 33 mols) 3076 g

Trialkenyl ether (trimethallyl ether of
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18 Table 2 Fornul a Type of Unit Anount

[kg/merr]] concrete WC SIS+tG[% [ % C W
S G Plain 0. 64 0. 50 320 205 850 876
Eval uati on 0.54 0.48 320 166 866 965 Materials Used

Cement (C): Ordinary Portland cenent (an equi-anount m xture of 3 brands;
Specific Gravity = 3.16) Water (W: Tap Water Fine aggregate (S): Sand
fromOhi River in Japan (Specific Gavity : :

15

glycerin/ethylenoxide addition product;
number of mols of ethylenoxide

added = 33 mols) 72.6 g
Maleic anhydride 208.5 g
Azobisisobutyronitrile 4.7 g
Toluene 524.8 g

After the reaction, toluene was removed by
distillation at 110°C under a reduced pressure of about
10 mm Hg, to obtain a brown-colored copclymer which was a
solid at room temperature [labelled Copolymer (9)1.

- Each of the copolymers were analyzed and the
determined description of each copolymer is given in
Table 1 below.
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. 0.20/0.05 Exanpl e

Armount added
Copol ynmer (b)/PC(a)

Crushed stone
Fi neness nodul us

0.20/0.07 Exanple 12

Type of cenent _
based on cenent) Exanple 8

0.42 Exanple 9
Copol ynmetg (c) / PC( a)

2. 76 Coarse aggregate (Q:
Copol yrer (c)/ PC(b)

produced at Qunme in Tokyo (Specific Gravity = 2.68;

6. 60) Table 3 G oup
adm xture agent
Copol yner (a)

%

Fi nel ess nodul us
(wt.
0.30/0. 10 Exanple 10

= 2. 60;
11

apﬂ!symar (c)/ NSFC
0. 15/ 0. 08 Exanpl e
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Exanpl e 16 Copol yner (f)/PC(a) 0.15/0.09 Exanple 17

Copol ynmer (g)/PC(a) 0.15/0. 15 Conparative Ex. 1 PC(a)
0.19 Conparative Ex. 2 PC( b) 0. 23 Conparative
Ex. 3 NSFC : 0. 60 Conparative Ex. 4

LS " 0.60 Conparative Ex. 5 ‘Copol ymer (C)

0.27 PC(a): Rati o of equival ency of the copol ynerizabl e doubl e bonds of
t he conpound represented by the general fornmula (1) where Rerr] is

CH err]-CHCH err], Rerr] is -CHerr], Alerr]Ois -CJerr]Herr]O, and mis
33, and maleic anhydride is 1:1, and wei gt average nol ecul ar weight is

20,000. This is the Ca salt_of the copolymer having such conposition.

PC(b) : Cal ci um polycaﬁyg¥¥ﬂﬂﬂﬁiiéé#¥it di spersant (commerci al

product) ————PREPARATION OF CONCRETE COMPOSITION

Based on the formula illustrated in Table 2 below,
40 litres of concrete compositions and cement admixture
agent, as shown in Table 3 below were added in a 50
litre capacity forced blending miwer, and they were
blended for 90 seconds to prepare a fluidized concrete
that had slump of 18 cm and air content of 4-5% (an air
entrainer agent AEA available from Denka-Grace K.K. was
used to bring the air content to the target level).
After blending was completed, the blend was

discharged into a blending boat and it was worked over
several times. Change of slump and air content with
time was determined immediately after blending, 30
minutes later and 60 minutes later. Method for testing
slump,.air content, setting time, and compression
strength, and method of preparation of test sample for
testing the compression strength were based on
JIS A6204. Results of the testing are presented in
Table 4.

Comparative Examples 1-5

Following the procedure of Examples 8 - 17
described above, fluidizied concretes were prepared for
compariéon. The composition of each Comparative
Example are given in Table 3 below and the results of
Testing are presented in Table 4.
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NSFC. Cal ci um napht hal ene sul fonate cenent di spersant (conmercia
product) LS: Calciumlignin sulfonate cenent dispersant (comrercia
product) [err] CLAIM5 1. An adnmixture for cement conpositions
capabl e of enhancing slunp and inhibiting slunp-Ioss conpr|3|ng at 5 | east
one copol yner conposed of a conbination of an aIkenyI

18
Table
Formula .
Type of Unit amount [kg/m°]
concrete w/C 8/8+G
[%] (%] c w 8 G
Plain 0.64 0.50 320 205 850 876
-Evaluation 0.54 ©0.48 320 166 866 965
ate

Cement (C): Ordinary Portland cement (an equi-amount mixture of 3
brands; Specific Gravity = 3,186)
Water (W): Tap Water
Pine aggregate (8): Sand from Ohi River in Japan (Specific Gravity
= 2.60; Pineless modulus = 2.76
Coarse aggrogato (G): Crushed stone produced at Oume in El.‘okyo {Specific
Gravity = 2.68; Fineness modulus = 6.60)

Table 3

Example 8 Copolymer (a) 0.42
Example 9 : Copolymer (b)/PC(a) 0.30/0.10
Example 10 Copolymer (c)/PC(a) 0.20/0.05
Example 11 Copolymer (c)/PC(b) 0.20/0.07
Example 12 Copolymer (c)/LS 0.20/0.18
Example 13 Copolymer (c)/NSFC 0.20/0.20
BExample 14 Copolymer (d)/PC(a) 0.15/0.08
Example 15 Copolymer (e)/PC(a) 0.13/0.09
- Example 16 Copolymer (£)/PC(a) 0.15/0.09
Example 17 mipolymer (g)/PC{a) 0.15/0.15
Comparative Ex. 1 PC(a) 0.19
Comparative Ex. 2 PC(b) 0.23
Comparative Ex. 3 NSFC 0.60
Comparative Bx. 4 Ls 0.60
Comparative Ex. S Copolymer (c) 0.27

PC(a): Ratio of equivalency of the copolyme:i.zable double
bonds of the compound represented bg the general -
formula (I) where R} is CH,-CHCH,, R® is —CH,, A0 is

-C;H,0~, and m is 33, and maleic anhydride is 1:1, and
weight average molecular weight is 20,000. This is
the Ca salt of the copolymer having such composition.

PC(b): g:é:t:) POlycarhoxylatc cement “dispersant (commercial

NSFCt Calcium naphthalem sulfonate cement dispersant
(commercial product)
LS: Calcium lignin sulfonate cement dispersant (commercial
product)
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2 to 3 carbons; Rerr] is an al kenyl group having 2 to 5 carbons; n
represents g m@&qﬁgggnﬁqmﬁgr of . nol s of the oxyal kyl ene groups and has a

nuneri cal 1 to 1000; and a has a value of 2 to 8,
and mnal ei vaﬁ%mmu ummhydrol ysed product or salts of its hydrol ysed
products, of equival ency of copol ynerisabl e doubl e bonds of
t he conponent represented 30 by the genergg fornula (1) and the conponent
represented by the general formula (I1) is 99:1-60:40, the ratio of
equi val ency of CLAIMBIM of the conponent represented by the general formula
(I') and the conponent represented by the general formula (I1) to maleic

anhydride, its hydrol ysed 35 product or salts thereof is 30:70-70:30, and
the copolyner 1. An admixture for a cement composition comprising at

least one copolymer composed of an alkenyl ether
represented by the general formula
R'o (A 0).R
wherein A'0 is one or a mixture of oxyalkylene groups
having 2 to 3 carbons;
R' is an alkenyl group having 2 to 5 carbons;
R’ is an alkyl group having 1 to 4 carbons; and m
represents an average number of mols of the
oxyalkylene groups and has a numerical value of from

20 to 150,
a polyalkenyl ether represented by the general formula
(I1),
| z(o(a%) R’], (II)

wherein Z is a residual group of a compound having 2

to 8 ﬁydroxyl groups,

A% is one or a mixture of oxyalkylene groups having

2 to 3 carbons;

R is an alkenyl group having 2 to 5 carbons; n

repreéents an average number of mols of the

oxyalkylene groups and has a numerical value of from

1 to 1000; and a has a’ value of 2 to 8, |
and maleic anhydride, its hydrolysed product or salts of
its hydrolysed products, where the ratio of equivalency of
copolymerisable double bonds of the component represented
by the general formula (I) and the component represented by .
the general formula (II) is 99:1-60:40, the ratio of
equivalency of the sum of the component represented by the
general formula (I) and the component represented by the
general formula (II) to maleic anhydride, its hydrolysed
product or salts thereof is 30:70-70:30, and the copolymer
has a weight average molecular weight of from about 2,000-
1,000,000. .
2. The admixture according to claim 1 wherein the groups
a'o and 2% each individually represent a mixture of
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has a mm ar wei ght of from about 2,000- 1,000, 000. 2

2. Trhas Shebpit ..%ﬁcording to claim1 wherein the groups Alerr] O and

Alerr] i %?f’l%y"frepresent a m xture of oxyal kyl ene groups and are
presenﬂﬂm&,ﬂg andom configuration. 5 3. The adm xture accordi ng
to clai e of the groups Alerr]O and Alerr]O each

I ndependently represents oxyethyl ene. 4. 2 The adm xture according to
claim2 wherein one of the groups Alerr]O J'and Alerr] O each

i ndependently &@piBRPléfie groups and are present in block or random
configuration.
3. The admixture according to claim 1 or claim 2 wherein
one of the groups a'o and A%0 each independently represents
oxyethylene.
4, The admixture according to any preceding claim wherein
the symbol m of the Formula I represents 30 to 120; and
the symbol n of Formula II represents 1 to 200.
S. The admixture according to any preceding claim wherein
the copolymer has a weight average molecular weight of from
about 10,000 to 100,000. ,
6. The admixture according to any preceding claim wherein
the admixture comprises a major amount of said copolymer in
combination with a minor amount of a cement additive
selected from dispersants, air entrainers, air detrainers,
waterproofing agents, strength enhancers, curing
accelerators and antifoam agents or mixtures thereof.
7. An improved cement composition capable of exhibiting
‘an inhibition to slump loss with respect to time comprising

a hydraulic cement, aggregéte, water and the admixture
according to any preceding claim.

8. The improved cement composition of claim 7 wherein the
aggregate is composed of sand and stone to form a concrete.
9. A method for forming a cement éomposition comprising
mixing a hydraulic cement, aggregate, water and an
admixture according to any of claims 1 to 6.

10. Use of a copolymer as defined in any of claims 1 to 6
for the manufacture of an admixture for inhibiting slump
loss of a cement.
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10 oxyethylene. 5. The adm xture according to claim1 wherein the synbol
mof the Fornula | represents 30 to 120; and the synbol n of Fornula II

represents 1 to 200. 6. The admi xture according to claim4 wherein the
synbol 15 mof the Fornula | represents 30 to 120; and the synmbol n of
Formula Il represents 1 to 200. 7. The adm xture according to claim 6

wherein the copol yner has a wei ght average £@I ecul ar wei ght of from about
10,000 to 100,000. 20 8. The adm xture dccording to claim 1 wherein
the adm xture conprises a major anount %%opol*ymsr i n conbi nation

with a mnor anpbunt of a cenment additive se d fromdi spersants, air

entrainers, air detrainers, waterproofing agents, strength enhancers,

curing NOVEL CEMENT DISPERSANT COMPOSITION FOR
INHIBITION OF SLUMP-LOSS

A cement . admixture which when added to a cement
composition, such as cement mortar or concrete inhibits
slump-loss of the cement compdsition and improve its
workability and applicability. The admixture is composed
of copolymers from an alkenyl ether, a polyalkenyl ether
and maleic anhydride.
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; orp4r? H03
' 25%- accelerators and anti f oam agents or n1xtures thereof. 9. The o
adm xture according to claim 2 wherein the adnuxture conprises a najor

anmount of Hmmmﬁmlm conbi nation with a nijnor anpunt of a cenent . . | :
additive.s "m”mer'fsants, air entrai ners,/ air detrainers@ 30 .. 4

materprooflng dgeMts$ *strength enhancgrs i curing accelerators and -
antifoam agents or nixtures thereof. 10. The admixture according to claim3
wherein the adnpghyug8 conprises a nmmjor anmount of said copolymer in

conbi nati on mnt a mnor anount of a cement additive 35 selected fq@mh oﬂmh?
di spersants, air entrainers, air detrainers, waterproofing agents,

strength  enhamcer SAn ﬁdﬁiﬂﬁuﬁécef&f atcuferand ciipdsitiiongL Ncapablel Xbgr es
thereof. enhancing slump'and inhibiting slump-loss comprising at
5 least one copolymer composed of a combination of an alkenyl
ether represented by the general formula (I)
R'o(a'o) & (1)
wherein A'0 is one or a mixture of oxyalkylene groups
having 2 to 3 carbons; '
10 R' is an alkenyl group having 2 to 5 carbons;
R’ is an alkyl group having 1 to 4 carbons; and
m represents an average number of mols of the
oxyalkylene groups and has a numerical value of from

20 to 150,
15 a polyalkenyl ether represented by the general formula
(I1),
z(o(a’) R, (II)

wherein Z is a residual group of a compound having 2
to 8 hydroxyl groups,
20 a% is one or a mixture of oxyalkylene groups having
2 to 3 carbons;
R is an alkenyl group having 2 to 5 carbons;
n 'represents an average number of mols of the
oxyalkylene groups and has a numerical value of from
25 1 to 1000; and
a has a value of 2 to 8,
and maleic anhydride; its hydrolysed product or salts of
its hydrolysed products, where the ratio of equivalency of
copolymerisable double bonds of the component represented
30 by the general formula (I) and the component represented by
the general' formula (II) is 99:1-60:40, the ratio of
equivalency of the sum of the component represented by the
general formula (I) and the component represented by the
general formula (II) to maleic anhydride, its hydrolysed
35 product or salts thereof is 30:70-70:30, and the copolymer
has a weight average molecular weight of from about 2,0004
1,000, 000. |



3 11 The adni xture according to claim4 wherein the admi xture conprises a
maj or | ymer in combination with a mnor amunt of a
cemant a air entrainers, air detrainers,
' wat er gr o6fi hg " efgeﬁts strength enhancer s, curing accel erators
and antifoam agents or m xtures thereof. 12., The adm xture according to
claim 5 wherein the adm xture conprises a r%aj or anmpunt of said copol yner

| combinati on w1 h S WY, oocelsEeeh 981 YOyl et A LR g™

di spersants, air_sent ral ners alr_detral ner terproofing
strength  enhaft®r sand AP ngagh c olndiatisua b &'mﬂtagéntaiﬁmxtqfr es

thereof. 13. Thelik¢lerme ageeupgsNGarid aral Presdy cifi Bkock or random
configuration.

5 3. The admixture according to claim 1 wherein one of the
groups alo ana a% each independently represents
oxyethylene.

4. The admixture according to claim 2 wherein one of the
groups A'o and a% ~ each independently represents

10 oxyethylene. ‘ .

5. The admixture according to claim 1 wherein the symbol
m of the Formula I represents 30 to 120; and the symbol n
of Formula II represents 1 to 200.

6. The admixture according to claim 4 wherein the symbol

15 m of the Formula I represents 30 to 120; and the symbol n
of Formula II represents 1 to 200.

7. The admixture according to claim 6 wherein the
copolymer has a weight average molecular weight of from
about 10,000 to 100,000. . '

20 8. The admixture according to claim 1 wherein the
admixture comprises a major amount of said copolymer in
combination with a minor amount of a cement additive
selected from dispersants, air entrainers, air detrainers,
waterproofing agents, strength enhancers, curing

25 accelerators and antifoam agents or mixtures thereof.

9. The admixture according to claim 2 wherein the
admixture comprises a major amount of said copolymer in
combination with a minor amount of a cement additive
selected from dispersants, air entra:.ners, air detraz.ners,

30 waterproofing ~ agents, strength enhancers, curing
accelerators and antifoam agents or mixtures thereof.

10. The admixture according to claim 3 wherein the
admixture comprises a major amount of said copolymer in
combination with a minor amount of a cement additive

35 selected from dispersants, air entrainers, air detrainers,
waterproofing agents, strength enhancers, curing
accelerators and antifoam agents or mixtures thereof.




.adﬁn'.kt ~anount of said copolyner in 15 conbi nati on

wth am cerrent additive selected fromdi spersants, air
entrain iﬂ ill‘i[l s, wat er proofing agents, strength enhancer S,
curing ant | foam agents or m xtures thereof. 14. The

adm xture accord| ng to claim?7 wherein the %’0 adm xture conprises a maj or
anmount of said copol yrrer I n conbination withh a mnor anount of a cenent

additive sel ecteg fragg i gge ga&;‘ | n@gs cf& mdeécaélng?eé?sm %

wat er pr oof i ng ents stre n ance curT
anti foam agent s %gm#ﬁ?ﬁﬁ e§°¥h§?~%@ﬁ apgajors amqmmt; nf osaddcmlymer in

conposi tion Capatﬁrﬁamaﬁdh biiithy &N pitorDi A6Gnt0 &f UFP !:Qﬁé alé’idl‘ifipa%‘:t
E)? tc: g?mci”p“ Si s ft‘é/éj rf%:'uoln{ 1%%g%rslgntg?gglgaé§ﬁrg\?rtxee{'s?na(tjié detraTn);rusr,e

5 waterproofing agents, strength enhancers, curing
accelerators and antifoam agents or mixtures thereof.
12. The admixture according to claim 5 wherein the
admixture comprises a major amount of said copolymer in.
combination with a minor amount of a cement additive

10 selected from dispersants, air entrainers ,' air detrainers,
waterproofing agents, strength enhancers, curing
accelerators and antifoam agents or mixtures thereof.
13. The admixture according to claim 6 wherein the
admixture comprises a major amount of said copolymer in

15 combination with a minor amount of a cement additive
selected from dispersants, air entrainers, air detrainers,
waterproofing agents, strength enhancers, curing
accelerators and antifoam agents or mixtures thereof.
14. The admixture -according to c¢laim 7 wherein the

20 admixture comprises a major amount of said copolymer in
‘combination with a minor amount of a cement additive
selected from dispersants, air entrainers, air detrainers,
waterproofing agents, strength enhancers, curing
accelerators and antifoam agents or mixtures thereof.

25 15. An improved cement composition capable of exhibiting
an inhibition to slump loss with respect to time comprising
a hydraulic cement, aggregate, water and the admixture of
claim 1.

16. An improved cement cqmposition capable of exhibiting
30 an inhibition to slump loss with respect to time comprising

a hydraulic cement, aggregate, water and the admixture of

claim 2.

17. An improved cement composition capable of exhibiting

an inhibition to slump loss with respect to time comprising
35 a hydraulic cement, aggregate, water and the admixture of

claim 4.



16, An i nproved CemBnt conposition capable of exhibiting 30 an inhibition
to sl unﬁulml ' ct to tine conprising a hydraulic cenent,

aggr ega mm"mﬂm adm xture of claim2. 17. An inproved cenent
conposi t fon® capall esof »exhi biting an inhibition to slunp |loss with respect

to time conprising 35 a hydraulic cenent, ,aggregate, water and the
adm xture of claim4. 4 18. An inproved &enent conposi tion capabl e of

o B et 2L BTl WeboRISH ol o bl
an inhibition to slump loss with respect to time comprising
a hydraulic cement, aggregate, water and the admixture of .
claim 6.
5 19. An improved cement composition capable of exhibiting
. an inhibition to slump loss with respect to time comprising
a hydraulic cement, aggregaté, water and the admixture of
claim 8.
20. The improved cement composition of claim 15 wherein
10 the agéregate is composed of sand and stone to form a
concrete.



clainme6. 5 19. An inproved cenent conposition capable of exhibiting an
imhibition to slunp loss with respect to tine conprising a hydraulic
cenment, aggregate, water and the adm xture of claim8. 2 ' qved
cement conposition of claim15 wherein 10 the aggr egattgﬁpﬁggﬂgﬁtgﬁﬁfa
sand and stone to forma concrete. 24 .

ARSTRACT

NOVEL CEMENT DISPERSANT COMPOSITION FOR
ZNHIBITION OF SLUMP-LOS8

A cement admixture which when added to a cement
- composition, such as cement mortar or concrete inhibits
slump-loss of the cement compdsition and improve its
workability and applicability. The admixture is composed

of copolymers from an alkenyl ether, a polyalkenyl ether
and maleic anhydride. '




